Aims: To develop, pilot, and evaluate a workplace intervention to reduce sickness absence, based on a demand-control-support model of job strain. Methods: Changes in the working arrangements of hospital cleaning staff were introduced with the aim of increasing their control over work and the support received at work. The study design was quasiexperimental, with 221 cleaning staff in the intervention group and 91 catering staff in the control group. The dependent variable was the difference in percentage monthly sickness absence between the 12 months preceding and following the intervention. Differences in sickness absence between staff groups for each month after the intervention were compared with differences between staff groups for the equivalent month one year prior to it. Results: There was a significant reduction in the difference in sickness absence rates between the intervention and control group of 2.3% in the six months after the intervention, compared to the six months before. The difference was not maintained at 12 months. Conclusions: These results suggest that a workplace intervention aimed at increasing control and support at work has a small effect on reducing sickness absence among hospital cleaning staff in the short term. Future research should seek to replicate this effect in larger, experimental studies, analyse postulated mediators of such theory based interventions, and develop interventions that maintain improvement.
T hose who work in the health sector experience high levels of sickness absence. 1 This is a problem both for the staff concerned and for the organisations providing health care. The UK national health service (NHS) is a good example of this problem. Whereas UK industry overall averages a sickness absence rate of 3.7%, the average NHS rate is at least 5%. This is higher than other, equivalent occupational groups in the UK 2 and in other European countries and Canada. 3 In 1998, it was estimated that the cost of sickness absence in the NHS was over £700 million a year, and a reduction of one percentage point could save over £140 million annually. 1 The UK government set targets that year for the reduction of sickness absence in the NHS of 20% by 2001 and 30% by 2003. 4 A traditional approach to reducing sickness absence is to address this at the individual level. Strategies include returnto-work interviews, attendance monitoring, and referral to an occupational health service. There is little evidence of the effectiveness of these practices. There is, however, some evidence for the effectiveness of organisational approaches to reducing sickness absence. 5 Attending work has been shown to be related to the physical and psychosocial conditions of work, 6 7 management attitudes and behaviours, 8 9 social norms and economic pressures, 10 as well as perceived health, 7 and job satisfaction.
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Lower employment grade has been found to be associated with both short term and long term sickness. 12 Differences in sickness absence rates between countries and between workforces with similar socioeconomic profiles within a country suggest that work characteristics predict sickness absence behaviour. 11 13 Those who perceive their jobs to be low on control, low on variety and use of skills, low on support at work, and to have a slow pace show high rates of absence. 14 15 Lower grade employees were up to six times more likely than those in higher grades to report jobs low in demands, control, and support.
14 They are also more likely to have short, long, and very long spells of sickness absence. 16 In another study there was a strong employment grade gradient in the rates of both short and long spells of sickness absence. These rates varied in men and women with a ratio of rates of spells of sickness absence for the lowest grade compared to the top grade of 6.1 for short spells and 6.6 for long spells in men, and corresponding figures for women of 3.2 and 3.7.
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A frequently cited model drawing on such evidence is Karasek and Theorell's demand-control model of work related strain. 18 19 According to this model, risks to health are most likely to arise when high job demands are coupled with low decision latitude (that is, low personal control over work and limited opportunities to develop skills). Decision latitude has been found to be a stronger predictor than demand. 20 The model has been extended to include social support at work as a predictor of job strain. 21 22 The demand-control-support model is a useful framework for planning organisational interventions to reduce job strain and associated behaviour such as sickness absence. Although there is evidence of the interaction effect between demand and control on sickness absence, 23 there is a paucity of interventions developed on the basis of this theory. 24 This study assesses the feasibility of introducing an organisational intervention to reduce sickness absence based on the demand-control-support model in a busy, inner-city teaching hospital, using routinely collected data to evaluate its effectiveness. It targets a group of health service staff, cleaners, who have high rates of sickness absence and ill health. 25 
METHODS

Design
The study design was quasi-experimental, with outcome data collected one year retrospectively and one year prospectively for the intervention and non-equivalent control groups.
Participants
The intervention group comprised all cleaning staff working for an inner-city acute hospital, with all catering staff working at the same hospital serving as the control group. A total of 221 cleaning staff and 91 catering staff were in employment at the midpoint of this two year study. Staff turnover in these groups was high. In the cleaning service it was 25% in the first year and 18% in the second year of the study. The equivalent figures for the catering service were 43% and 21% respectively. A core group of 141 cleaning staff and 57 catering staff were in post continuously throughout the whole study period.
The mean age of cleaning services staff was 46.6 years (range 20-66 years), and the mean length of service was 7.1 years (range 1 month to 30 years). Fifty six per cent of cleaning staff worked full time. There were many different ethnic groups represented in this staff group and, for the majority, English was not their first language. The catering service is under the same management arrangements, staff pay, and grading as the cleaning service and is similar in terms of the physical nature of the work. The age and ethnic profile of catering staff is similar to cleaning staff, as is the mean length of service. Sixty six per cent of catering staff worked full time.
The intervention
In the light of a 9% sickness absence rate for cleaning staff, the cleaning services manager sought the help of the hospital's occupational health unit. Assessment revealed that cleaning staff tended to work in isolation in the areas they cleaned: wards, departments such as outpatients, and nonclinical areas such as offices, toilets, and corridors. They were not part of teams and had little control over the structure of their day. They were assigned a supervisor but did not report into or out of work and therefore had no routine daily contact with other colleagues or managers. There was no system for getting help with problems, such as occasional incidents of harassment from other hospital staff. There was no designated rest facility in which staff could take a break and socialise. There were reports of cleaning staff eating their lunch on ward corridors or under the stairs. Many did not attend the staff restaurant, which did not provide culturally appropriate food.
Two key elements identified in the demand-controlsupport model were missing: perceived control over work and support at work. A package of changes was designed to increase these. A process of consultation with relevant managers, the cleaning staff, and their trade union was undertaken to gain support for this intervention.
Five steps were taken to increase feelings of control over work: To maximise impact, these changes were introduced into the service within the same month.
Outcome measure
The outcome measure was the total monthly sickness absence rate expressed as a percentage. Sickness absence rates are recorded routinely by managers, using hospital records. For the purpose of this study, the following definition of sickness absence was used: hours lost due to certified and self certified sickness absence/contracted hours. This definition includes time lost through industrial injury or disease, road traffic accidents, and medical suspension, and includes those on half or no pay. It excludes partial shift absences, and hospital and dental appointments, and no adjustment is made for annual, maternity, or carers' leave. This formula was developed as part of a project to assure the reliability of NHS sickness absence data. 26 
Analyses
The percentage monthly sickness absence figure for each staff group was used as the unit of analysis and was available for each calendar month 12 months before and after the intervention. Analyses were conducted for the total cleaning and catering staff groups (all staff who were part of the service at each monthly time point) and for the subset of staff (''core group'') employed continuously for the total study period
Seasonal variation trends
Calendar months were grouped into four three-month seasons. The dependent variable was mean sickness absence for each three-month period. Analysis of variance investigated the effects of season on sickness absence, controlling N Organisational interventions aimed at modifying work characteristics are appropriate for, and acceptable to, health service managers and staff.
N A workplace intervention aimed at increasing control and support at work in hospital cleaners can reduce sickness absence levels in the short term.
Policy implications
N Further research is needed into the components of successful organisational interventions to reduce sickness absence, and the factors that may mediate and maintain initial reductions in sickness absence rates.
N The collection of sickness absence data in large organisations such as the NHS would benefit from more reliable and standardised hospital records to allow for multicentred and adequately powered trials of organisational interventions.
for the effect of whether the intervention had taken place (by creating a variable which took the value 0 for all months before the intervention, and 1 for all the months after the intervention). No significant seasonal trends were found in catering staff or the core group of continuously employed catering staff. There was, however, higher sickness absence in autumn and winter than spring and summer for all cleaning staff (F = 4.89, df = 3, 16, p = 0.013).
Within group comparison of pre-and postintervention rates
Due to the observed seasonal variation in sickness absence rates, differences in monthly sickness absence rates before and after the intervention were analysed by paired samples t tests. In order to control for the observed seasonal variation, each month in the pre-intervention period was paired with the equivalent month post-intervention in both the cleaning and the catering service. This was done for both six and 12 month periods before and after the intervention.
Between group comparison across the 24 months of the study
The difference in absence rate between staff groups was calculated for each calendar month, giving a difference score for each month of the study period. Paired sample t tests tested the hypothesis that these difference scores are reduced post-intervention compared to pre-intervention. Table 1 and fig 1 show monthly sickness absence rates for cleaning and catering staff.
RESULTS
Total group
Within group comparison
There was no significant difference in sickness absence rates pre-and post-intervention within either the cleaning or the catering staff group over six months (t = 1.46, p = 0.205, df = 5; and t = 0.66, p = 0.536, df = 5 respectively), nor over 12 months (t = 0.80, p = 0.443, df = 11; and t = 1.267, p = 0.235, df = 11 respectively). For both cleaning service and catering service, top row represents percentage of staff absence of total staff in employment at each time point; bottom row represents percentage of staff absence of core staff in employment throughout the study period.
Between group comparison
There was a significant change in the difference between the cleaning and catering groups when the six months after the intervention were compared to the same period in the preintervention year (t = 3.66, df = 5, p = 0.015). Before the intervention, the cleaning services sickness absence was higher than that of the catering service, but this difference had narrowed by 2.3% in the six months after the intervention. There was, however, no significant difference in the levels of mean difference between the two staff groups when the 12 month period before the intervention was compared with the 12 month period following the intervention (t = 1.34, df = 23, p = 0.205).
Core group
Within group comparison
There was no significant difference in sickness absence rates pre-and post-intervention within either the cleaning or the catering staff group over six months (t = 1.82, p = 0.128, df = 5; and t = 20.96, p = 0.389, df = 5 respectively) nor over 12 months (t = 1.50, p = 0.161, df = 11; and t = 1.24, p = 0.240, df = 11, respectively).
Between group comparison
There was no significant change in the difference between the cleaning and catering service when the six months after the intervention were compared to the same six month period in the pre-intervention year (t = 0.151, df = 5, p = 0.886) or when the 12 month period before the intervention was compared with the 12 month period following the intervention (t = 20.249, df = 23, p = 0.808).
DISCUSSION
This paper describes the development of a theory based organisational intervention to reduce sickness absence in cleaning staff of an NHS acute hospital. The intervention used the framework of the demand-control-support model of job strain to promote increased control and support at work for this staff group. The results of the study suggest a small effect of the intervention over a six month period, although the turnover within the two groups precludes firm conclusions. The observed effect was not sustained 12 months after the intervention.
Implications for theory
The results of this study provide limited support for the link between sickness absence and levels of control and support at work 27 though, as has been noted, there are very few studies of interventions which have been developed on the basis of this theory. The fact that the impact of the intervention was not maintained over time highlights the need for an adequate length of post intervention follow up, and a more sophisticated design to enable consideration of additional factors that influence sickness absence rates in intervention studies such as this. Further work could replicate this study, using a design to allow the assessment of the relative contribution of each aspect of the intervention package to any changes that are observed.
Implications for practice
This study shows the acceptability among managers of the demand-control-support model as a framework for developing interventions to reduce staff sickness absence. It also shows the development of an intervention that is easy to implement as it is not dependent on a major investment of staff time. In addition, its evaluation is not dependent on self report measures, important for a service where many staff do not have English as a first language. Sickness absence is an accessible and discrete outcome measure with measurable financial outcomes, and is of interest from both a theoretical and practical perspective.
Weaknesses of the study
There are a number of ways in which this study could be improved. The use of sickness absence data provides a concrete outcome measure but was reliant on hospital records, the reliability of which was not independently validated. Using summary scores of sickness absence for a small, mobile workforce ignores the impact that a small number of staff with high absence levels may have on the study findings. There were also difficulties with the study sample. The staff groups in the study were non-equivalent, they were from only one hospital, there was substantial turnover, and the numbers of the ''core'' groups were small. The next step is for a multicentre, adequately powered trial of an intervention such as the one developed in this study. An economic evaluation should be included.
Since this study did not include self report measures, we were unable to assess staff perceptions of control and support, likely to be mediators between objective job changes and outcomes such as sickness absence. The study design did not allow the assessment of the active ingredients of this intervention. It could be that the temporary involvement of the occupational health service in redesigning aspects of the work of this staff group may in itself have had an impact. The study highlights the difficulties of developing methodologically rigorous organisational interventions in the context of NHS settings with high turnover and in services where access to individual self report is limited.
Conclusion
This study shows the development of an intervention that is acceptable to managers, feasible for use in health service staff groups with a variety of ethnic and language backgrounds and linked to an organisational outcome that is important in cost reduction. Previous work has highlighted the need for more studies of this kind which use an evidence based theoretical model to develop and evaluate interventions and use objective indicators of employee health. 27 28 The fact that the effect was small and not maintained over time shows the need for future research that is adequately powered to assess the impact of the different components of the intervention package, possible mediators, and long term maintenance of change. Larger studies could also investigate the impact of such interventions on different subgroups, including those who have frequent short term, rather than long term, sickness absence.
